

What is Claimed is: 

. A process for overmolding tubes comprising the steprsof: 

inserting a tube of a first polymer having ap^nner diameter at least partially into a mold and at 
least partially onto a cylindrical m^rfdrel, the mandrel having a base and a tip, an outer 
diameter of said mandrel dimjsrfsioned to allow the inner diameter of the tube to slide 
thereon, said mold contaimng a void which comprises: 
a sealing surfaog^region at a base of the mandrel; and 
a tube contacting region adjacent the sealing surface region; 
injection molding a second polymer over the tube and the mandrel in the void of the mold; 
and 

crosslinking the first and second polymers. 
The process of claim 1 wherein the first and second polymers are polyethylene and independently 
crosslinked to an initial degree and whferein the step of crosslinking independently increases 

/ \ 
§ \ 

the degree of crosslinking to a second higher final amount. 
The process of claim 2 wherein the initial degree of crosslinking of the first and second polymers 
is independently less than 50% and the final degree of crosslinking of the first and second 
polymers is independently gfeatpHhan or equal to about 50%. 
The process of claim 3 wher/in thef initiakdegree of crosslinking of the first and second polymers 
is independently less than or dqual to a^oup40% and the final degree of crosslinking of the 
first and second polymers is mdepenjidwy greater than or equal to about 50%. 
5. The process of claim 4Wierein/th^imtial degree of crosslinking of the first and second polymers 



6. 



is independently less^haja^or equal to abou 
first and second pptymersAs independently 
The process of claim 3 wkerdin the initial degr 



35% and the final degree of crosslinking of the 
greater than or equal to about 50%. 
se of crosslinking of the first polymer is less than 



\ \ i 

an initial degree of crosslinking of the second polymer. 



7. The process of claim 1 wheyeii 

the sealing surface region is selected from the group consisting of a cup-shaped void and a 

radiused void; and wherein 
the tube contacting region is an essentially tubular void. 
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8. The process of claim 7 wh^^i the void further Comprises 

an annular shelf interposed between the sealing surface region and the tube contacting region. 

9. The process of claim 1 wherein the first polyn/er further comprises 

a mesh overbraid. 



14. 



The process of claim 1 which further comprises the step of 

inserting a nut onto the first polymer affer the step of injection molding. 
The process of claim 1 which further comprises the step of 

molding a retaining ring onto the first polymer tube by heating a portion of the tube posterior 
to the nut and compressing^STHast one end of the tube along a longitudinal axis of the 
tube, a mandrel having bpen insqfrgd into the tube prior to the step of compressing. 
A process for overmolding poiyethylenjfe tu\es comprising the steps of: 

inserting a tube of a first polyethylene pofymer and ^re^slinked to an initial degree, the tube 
having an inner diamWer at least partiaNy^rffo a mold and at least partially onto a 



cylindrical mandrel, tl 
mandrel dimensioned 



e mandrel having a base and a tip, an outer diameter of said 
o all(i^ the inner diameter of the tube to slide thereon, said mold 



containing a void whirafodmprises: 

a sealing surfacJe region at a base of the mandrel; and 
a tube contacting region adjacent the sealW surface region; 
injection molding a second Aolyethylene polymer and crosslinked to an initial degree, said 
initial degrees of crossMnwmg being selected independently for the first and second 
polyethylene polymers, over the tube and the mandrel in the void of the mold; and 
crosslinking the first and second polymers to a final degree, said final degree of crosslinking 
for the first and second polymers being selected independently for the first and second 
polymers. 

The process of claim 12 wherein the initial degree of crosslinking of the first and second 

polymers is independently less than 50% and the second final degree of crosslinking for the 
first and second polymers is independently greater than or equal to about 50%. 

The process of claim 3 wherein the initial degree of crosslinking of the first and second polymers 
is independently about Jess than or equal to about 40% and the second final degree of 
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crosslinking for the firMmd second polymers is independently ^Wter than or equal to about 
50%. 

15. The process of claim 14 wherein the initial degree ofrtrosslinking of the first and second 

polymers is independently less than or equal to/about 35% and the second final degree of 
crosslinking for the first and second polymer/is independently greater than or equal to about 
50%. 

16. The process of claim 12 wherein an initial degree of crosslinking of the first polymer is less than 

an initial degree of crosslinking of a seqpnd polymer. 

17. The process of claim 12 wherein 

the sealing surface region is^lected/trorh^the group consisting of a cup-shaped void and a 

radiused void; and wherein 
the tube contacting region is an essentially tutmlar void 

18. The process of claim 17 (wherein the void further ccWrises 

an annular shelf inter&dsed between the s^afing siVface region and the tube contacting region. 

19. The process of claim 12 wherein thp fir^polymer further comprises 

a mesh overbraid. 

20. The process of claim 12 whiWriiyther comprises the step of 

inserting a nut onto the fil&t polymer after the step of injection molding. 

21. The process of claim 12 whicmmrther comprises the step of 

molding a retaining ring ontp\he first polymer tube^By heating a portion of the tube posterior 
to the nut and compressfing^at least one end of the tube along a longitudinal axis of the 
tube, a mandrel having/been inserted into the tube prior to the step of compressing. 

22. A process for overmolding tuttes comprising the steps of: 

inserting a tube of a first polymer having an inner diameter at least partially into a mold and at 
least partially onto a cylindrical mandrel, the mandrel having a base and a tip, an outer 
diameter of said mandrel dimensioned to allow the inner diameter of the tube to slide 
thereon, said mold oontaining a void which comprises: 

an internally threaded engaging surface region at a base of the mandrel; and 

a tube contacting region adjacent the internally threaded engaging surface region; 
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injection molding a sec 
and 



olymer over the tube and the mandrlWTthe void of the mold; 



23. 



24. 



25. 



26. 



£8. 



29. 



30. 



crosslinking the first and second polymers. 
The process of claim 22 wherein the first and second polymers are polyethylene and 
independently crosslinked to an initial degree and/vherein the step of crosslinking 
independently increases the degree of crosslinki/g to a second higher final amount. 
The process of claim 23 wherein the initial degree/of crosslinking of the first and second 

polymers is independently less than 50% andAhe final degree of crosslinking of the first and 
second polymers is independentlvgreater than or equal to about 50%. 
The process of claim 24 wherein the initial dWree of crosslinking of the first and second 
polymers is independently ids than or eajuaho about 40% and the final degree of 

crosslinking of the first and second polymers independently greater than or equal to about 
50%. 

The process of claim 25 wWrein the initial degree of cmsslinjs^ktg >f the first and second 
polymers is independency less than 6r equal to aljptrfW/o and the final degree of 
crosslinking of the first jflnd seconypolympi^indepen\jently greater than or equal to about 
50%. 

The process of claim 23 whti$iprfhd initial degree of crosslin%ig of the first polymer is less than 

an initial degree of crosslihking of the second polymer. 
The process of claim 23 wherai 

the internally threaded engaging surface region is an intfeqj&lly threaded annular void; and 
wherein 

the tube contacting regiorf is an essentially tubular void. 
The process of claim 28 whsfrein the void further comprises 

an n-sided shelf interposed between the internally threaded engaging surface region and the 
tube contacting remon and wherein 

n is an integer value g/eater than or equal to 4. 
The process of claim 23 ^herein the first polymer further comprises 

a mesh overbraid. 
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32. 



33. 



J 



y 




An overmolded tube whid^phiprises: J 

a tube of a first polymer having an inner diametef, an outer diameter and a proximal and a 
distal end, said first polymer being crosslinfced to a first degree; 

an overmolded sealing surface region at a proximal end of the tube, said sealing surface 
region having a hole centrally disposed therethrough and comprised of a second polymer, 
said second polymer being crosslinks to a second degree, the first and second degrees of 
crosslinking of the first and seconds polymers being selected independently; and 

a tube contacting region adjacent the^sealing surface region and comprised of said second 
polymer, said tube contacting region being bonded to said tube. 
The tube of claim 3 1 wherein the firsyand\econd polymers are polyethylene and wherein the 

density of the first and second polymers is different. 
The tube of claim 32 whereiiY a finafl degree oKcrosslinking^f the first and second polymers is 

greater than an initial degree df crosslinkingt^fthe first and second polymers. 



34. The tube of claim 32 wkere 



n 



D the sealing surface region is$rf£cted from the gfoup consisting of cup-shaped and radiused; 

fy and wherein 

the tube contactingregiqq(is an essentially tubulan 
ol 35. The tube of claim 34 which ninuier comprises 

an annular shelf interposfed between the sealing surface region and the tube contacting region. 

36. The tube of claim 3 1 wherein tf\e first polymer further cmnprises 
a mesh overbraid. 

37. The tube of claim 35 which further comprises 
a nut having a hole centrally disposed therethrough, a diameter of the hole being large enough 

to pass over thqf outer diameter of the tube yet smaller than a diameter of the annular 
shelf 

38. The tube of claim 37Avhich further comprises 
a molded retaining ring on the tube, an outer diameter of the retaining ring being sufficient to 

retain the nm on the tube. 
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39. The tube of claim 33 wher 



e final degree of crosslinking of the W9f and second polymers is 
greater than about 60% and an initial degree of crocking of the first and second polymers 
is less than about 50%. 

40. An overmolded tube which comprises: 
a tube of a first polymer having an inner diameter, an outer diameter and a proximal and a 

distal end, said first polymer being crossflinked to a first degree; 
an overmolded internally threaded engaging surface region at a proximal end of the tube, said 
internally threaded engaging surface yfegion being essentially hollow and comprised of a 
second polymer, said s^etSn^'Jteijyn/er being crosslinked to a second degree, the first and 
second degrees of crosslinking of^lje first and second polymers being selected 
independently; and 

a tube contacting region adjacent t|ie internally threaded engaging surface region and 

comprised of said second polymer, said tqhe^contacting region being bonded to said tube. 

/ ^\ v > 

41 . The tube of claim 40 wherein the first and spe&nd polymers are polyethylehe and wherein the 
i density of the first and second polyrfJers is differe\t. 

The tube of claim 4\ wherein a firfal degree of crosslinking of the first and second polymers is 
-U greater than an initial dagfee pf crosslinking of the firs{ and second polymers. 

! a I \ s\ 

2*3. The tube of claim 41 wBpeii 

*f\ the internally threaded\engafeing surface region is a threaded annular void; and wherein 

M \ 1 ■ 

a the tube contacting regicmvis an essentially tubular void. 

^g!4. The tube of claim 43 whereinfthe void further comprises 

Jf an n-sided shelf interposed Between the threaded engaging surface region and the tube 

** ™ m it 

yi contacting region anp wherein 

™ n is an integer value greater than or equal to 4. 

45. The tube of claim 41 wherein the first polymer further comprises 

a mesh overbraid. 

46. The tube of claim 42 whdein the final degree of crosslinking of the first and second polymers is 

greater than about 60% and an initial degree of crosslinking of the first and second polymers 
is less than about 50P/o. 
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47. A process for overmoldinpptes comprising the steps 
inserting a tube of a first polymer having an inner diameter at least partially into a mold and at 

least partially onto a cylindrical mandrel, theAiandrel having a base and a tip, an outer 
diameter of said mandrel dimensioned to aijfcw the inner diameter of the tube to slide 
thereon, said mold containing a void whiari comprises: 

an externally threaded engaging surface region at a base of the mandrel; and 
a tube contacting region adjacent the internally threaded engaging surface region; 
injection molding a second polymer over/the tube and the mandrel in the void of the mold; 
and 

crosslinking the first and second polymers. 

48. The process of claim 47 wherein the first/and second polymers are polyethylene and 
independently crosslinkecHo an mitial degree and wherein the step of crosslinking 
independently increase/ the degree /of crosslinking to a^second higher final amount. 

49. The process of claim 48 wherein the initiaKdegree ofcrosslinking of the first and second 

f I I \ / 

polymers is independently less than 50°MaM the final degree of crosslinking of the first and 
second polymers iair dependently^gfeater man or equal to about 50%. 
^ 50. The process of claim 4ft whereiB^f^einitial degree of crosslinking of the first and second 
m polymers is indepenjraitly less than or equal to\about 40% and the final degree of 

rV crosslinking of the firs|yand second polymers is independently greater than or equal to about 

L 50% - \ / / 

jf 51. The process of claim 50 wheWn the initial degree of crosslinking of the first and second 

;Z polymers is independentlyAess than or equal to about 35% and the final degree of 

y3 crosslinking of the first apd second polymers is independently greater than or equal to about 

fe ; 50%. 

52. The process of claim 48 whferein the initial degree of crosslinking of the first polymer is less than 

an initial degree of crosslinking of the second polymer. 

53. The process of claim 48 wl erein 



the externally threaded 
the tube contacting reg 



engaging surface region is a threaded annular void; and wherein 
on is an essentially tubular void. 
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54. The process of claim 53 , {^Jein the void further comprise) 

an n-sided shelf interposed between the internally threaded engaging surface region and the 

tube contacting region and wherein 
n is an integer value greater than or equal to 4. 

55. The process of claim 48 wherein the first polymer $frther comprises 

a mesh overbraid. 

56. An overmolded tube which comprises: 

a tube of a first polymer having an inner efiameter, an outer diameter and a proximal and a 
distal end, said first polymer being /rosslinked to a first degree; 

an overmolded externally threaded e/gaging surface region at a proximal end of the tube, said 

externally threaded engaging si/rface region comprised of a second polymer, said second 

polymer being crosrfml^ed to/a second degree, the first and second degrees of 

crosslinking of tfte first aiw second polymers being selected independently; and 

i / #\ * 

a tube contacting region adjacent the internally threaded engaging surface region and 

comprised of said secoiW polymer, said tube conta'cting region being bonded to said tube. 

57. The tube of claim Sflwhereitf the first afad second pdlymers are polyethylene and wherein the 



density of the first ahd /econd polymers isxfifferent. 
The tube of claim 57 \VUorein a final degp^of crosslinking of the first and second polymers is 
greater than an initM degree of^rosslinking of the first and second polymers. 



59. The tube of claim 57 



ein 



the externally thrradrtfrengaging surface region is a threaded annular void; and wherein 
the tube contacting regjon is an essentially tubutar void. 
60. The tube of claim 59 wherem the void further comprises 

an n-sided shelf interposed between the threaded engaging surface region and the tube 
contacting region and wherein 



n is an integer 
6 1 . The tube of claim 



'alue greater than or equal to 4. 
57 wherein the first polymer further comprises 



a mesh overbr lid. 
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The tube of claim 58 wh 




the final 



greater than about 60% and an initi 



is less than about 50%. 




e of crosslinking of thaHBSt and second polymers is 
of crosslinking of the first and second polymers 
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